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STATEMENT OF THE PROBLEM 
The MKM Monocular - Binocular Reading Test was designed by Dr. 
Leland Michael and Dr. James King, Optometrists, of Rapid City, 
South Dakota. 
In 1963 Dr. Michael and Dr. King conducted a study in the public 
school system of the aforementioned city involving the MKM Tests. 
The results of this study when statisticised, using the Chi-Square 
method, gave a 97.5 Confidence Factor. The conclusion of these men 
bas ed on the confidence factor is that there was a definite differ-
ence between good and poor readers when te s ted with the MKM Monocular-
Binocular Reading Test. 
As the reliability of this test had not been determined, it will 
be the purpose of this thesis project to conduct a reliability study 




Gf~N EHAL TI<~STING PJWCEDUHf·~S 
The following procedure was performed on each of the 30 subjects 
who were third and fourth grade level students from the public sch ool 
system of I<'orest Grove, Oregon. 
1. A complete set of Keystone Visual Skills, as given in the 
standard clinical examination at Pacific University College of 
Optometry. 
2. The subjects were then given the MKM Monocular-Binocular 
Heading Test. 
3. The results were recorded in ti me required to read the words 
on c a dh tard. The number of errors were also recorded for e ac h 
The t est wa s given as a left eye display first, then a r.igh t e-ye 
display s";e on d, and finally a binocuJar display third. The HKN Re cu.l-
ing Test was adminis tered five times per subject. 
In ~dministering the test, the subjects were given Set #l or Set 
#2 at random, with the same set given on each of the trials, The r e-
tests were given at no specific time of day with no given interval of 
' ' 
days between tests. 
EQU I P.'H~NT 
a. Keystone Stereoscope. 
b . Keystone Visual Skills Cards. 
c. MKM Monocular-Binocular Cards. 
1. Set #1 
2. Set 112* ... 
••see appendix for illustration. 
Dl~SClU P'ri ON Ol<, THE ~1KH T.f<.:S'r 
The MKM Monocular-Binocular Reading Test consists of two sets of 
cards. Each set has three cards; one for the left eye, cne for the 
right eye, and one for the binocular display. The words that are on 
the cards are taken from the Dolch Sets, #l and #2; each card having 
the same words, only in a different order. The right eye display words 
are in the reverse order of the left eye display words and the binocu-
lar display is the same as the left eye display only with some w~rds 
presented to the left eye, some words presen ted to the right eye, and 



















L R B 
4 3 10 
' 3 l 9 
3 3 3 
5 6 7 
9 8 7 
3 3 27 
12 1 1 
5 7 7 
3 2 13 
19 10 15 
2 2 3 
0 0 0 
14 12 20 
8- 9 3 
. j-._:_;. 
TABULATION OF DATA 
SET NU!>'IBER ONE· ERHORS 
TRIALS 
(II) 
L R B 
! 
I 2 0 2 I 
4 2 6 
I 5 3 3 l 
j 4 6 0 
l 7 4 12 
l 6 3 27 i 
! 0 0 3 j 
i 7 8 25 
' 
6 .3 5 
6 7 9 
0 0 0 
2 3 1 
13 10 14 
,, 
7 8 4 I 
(III) 
L R B 
2 1 5 
2 2 8 
1 1 4 
3 4 13 
6 3 6 
3 6 34 
1 () 0 
8 6 22 
8 5 23 
6 7 10 
1 1 0 
1 2 l 
13 16 25 
8 6 10 
(IV) (V) 
L R B L R B 
I 
5 0 1 0 0 2 
· o 0 8 2 1 6 
2 3 3 3 3 2 
3 3 2 3 2 3 
8 4 6 5 5 7 
2 6 28 3 6 28 
1 1 l 0 0 1 
6 6 26 5 6 26 
4 4 24 4 5 2 
8 7 ll 6 7 9 
0 0 0 2 i 1 .. - 2 
1 1 0 0 0 0 
13 15 13 15 12 31. 























2 1 1 
0 0 0 
l 1 2 
I 
14 4 5 
6 5 6 
I 
4 5 4 
9 9 10 
3 0 0 
1 0 24 
12 12 19 
0 0 0 
13 6 19 
f 
} ' , 
SET NU~lBER TWO EHRORS 
TlUALS 
(II) (III) (IV) (V) 
LHB L HB LRB LRB 
-----r-----------+----------,-------~ 
14 13 14 11 15 13 9 13 13 1 7 · - 9 10 r 
2 3 2 3 2 6 
3 4 5 4 3 3 
0 1 0 2 1 2 
0 0 0 0 2 1 
1 0 18 0 2 15 
4 3 3 4 4 4 
2 4 7 5 3 5 
4 6 4 6 8 7 
6 8 8 6 5 5 
0 0 1 0 0 1 
0 2 211 6 3 24 
6 6 24 10 11 13 
9 7 8 7 8 7 
1 1 8 0 0 3 
7 10 13 12 12 11 
0 4 2 I 2 3 3 ; 
3 4 2 0 7 1 
0 2 1 0 1 0 
0 0 5 0 0 2 
0 0 18 0 0 18 1 
2 2 10 2 2 3 
8 6 5 5 3 5 
3 4 4 5 4 5 
f 
4 5 4 4 4 10! 
i 
1 2 1 1 0 0 ! 
I 
i 
0 . 6 22 1 1 28[ 
I 
4 4 8 4 6 111 
I 
6 5 5 6 4 4 I 
3 0 0 
11 5 ll 
0 0 0 l 
l 
I 
11 7 12! 
I 
--..._~ -
SET Nill'!BER ONE TINE IN SECONDS 
NANE TRAILS _..., __ _ 
(I) (II) (III}' (IV) (V) 
















~-80 175 ·140 172 r 60 
1
90 1 70 · 60 102 60 , 65 170 65 68 175 
I I i -. : I 
195 180 110195 195 I 85 110 90 155 180 90 125 80 80 75 
1!,105 ·,!105 95 j165 1120I16; · l05 !120 165,1105 110 125 125 120 135 
I I II I i II 
1!90 .1
1
1 85 90 178 lao 85 70 l75 70 jso so so 8o 85 88 
I I li 






ao 135i 75 75 105 175 85 115
1
120 '120 140 
l110!1o5 95 195. 185 8o I 8o 18o 95 90 1o5 ,90 1' 9o 105·85 
I I J I 
!70 80 70 !85 170 75 105 ,110 120i70 70 65 [80 80 80 
! I l I 
1100 190 75 1100 193 78 85 82 88 1105 90 70 75 80 78 
! I I 
!90 80 80 180 180 80 80 180 110 ,75 70 110 85 80 95 
1240 1240 300 ,1 240 1300 300 . 300 i 300 3001t60 300° 360 360 300 1300 
l 1 I . I . I I · 
j120 j120 12ohzo l120 120! 90 90 1zo ,120 120 :120 120 90 !120 
I l lf I I ' l, I 
190 190 120 120 ]120 ,120190 90 120 190 90 120 120 120 1120 
i I l I I . i I l I ·. 
1
1120 1 120 180 , 120 1~ 120 1201120 120 120 1~ 120 120 180 120 120 120 I !! I I! 
i1ao !15o 15o!\ 1ao l12o l12ol120 120. 180 ~ 12o 120 12o j12o 120 15o 
-, 
__ _. 
P. U • . 
n.c •·. 
J.H. 













J . . 
___... 
SET NUt-.tBER TWO T IHE IN SECONDS 
THIALS 
(I) (II) (III) (IV) (V) 
L R B L R B L R B L R B L R .; B 
200 160 160 1 , l6S~41 .. l_3_5_I25112_5_'_I0-5-~-l-2-0-l3o'·l05 140;1135 ~~120 
90 80 90 1190 90 ~ 5 195 90 80 i 85 85 75 90 !,1 85 .,! 80 
I I I ' I ' 
65 70 65 1! 65 70 ! 65 jso so i 75 65,65 60 so lso 60 
'I I I l 
65 10 1o l1 6o 1o 6o 16s 65 1 6o 6o 65 6s 65 1 65 65 
1: I' I ,, ,' 
·1 , · . 65 r' 0 . 76 •
1
65 76 80 90 90 
1
175 0 70 1170 ,' 70 17 0 1,' 75 
10 10 75 
1
!6o 60 go 16s , 65 75 I· 55 60 j1os ! so ! 6o i 8 0 
I I I 
90 
1 
ss 95 !11os 75 . 75 ,so ss 75 65 65 ! 1os !175 jso lao 
I i I II I' I '!I I I 
165 222 270 j 2IO i l90 165 /1185 185 11' 180 11112 13011110 I' 155!.'. 155 1145 
I 
11
J I II I I I I i i 
95 85 70 l 105 ·, 75 90 ~~~00j95 !100 160 70 160 70 170 . 60 
I . .I I !.· I I 
I II i ( I 110 •s 95 ro so ' •o ~9o 'tao 
1
7o 1 so 10 175 ss 80 75 
80 10 75 /65 60 , so . 11\60 so l6o , 5 5 so i 6o 65 55 so 
I I l I i II ! 1 
120 90 1120 
ISO 180 300 
11201120 120 t 2oj••o19o 1. ao 1201120 90 i•o 90 
1
1150 1120' 120 
1
r s 85 !70 1 120!90 !,. 120 90 1120 
I 
120 I 
l ' II I I ,II 120 120 150 
1
120 129 1so .~20 12o j1s o I 120! 120 1,
1
150 150 120 
I I I! I I I 12ol9o J9o ll·•"o1•o l120 tro !120 1! 120 ll9o . 9o [9o 90 19o 












· .. ~i ' . 
I • .. ERRORS ANALYSIS OF DATA 
A. Sum of Squares: 
The following statistical method was used to determine whether or 
not there was a practice effect in the test-retest technique used 
for the basis of this reliability study. 




Sum Square(between) _ wJ~- (!#]_ :-n : /V~.#';/J·e/e . 
Sum Square(total) -
-
ss(total) ss (between) = 
t£x)a 
N 
IV:: /tlvh'II!J<?/Z x r,e~~ 
Sum Square(within) 
The Sum Square (SS) was determined by the above fonnuli and then the 
Mean Square (l-IS) was determined by dividing the Sum Square by the De-
grees of Freedom (DF). The He a n Square from "within" was divided in-
to the Mean Square "between'' and then this value (F) was· checked with 
a F Table to see if there was any statistical significance. 
SET #1 (Et-rors) MEAN SQUARE TABLE 
SOURCE ss DF I<1S F 
-·n•--H ----·~U·-··-··- · ·-
A. Left Between 9.65 ·4 2.41 
iH thin 898.70 65 13.82 
Total 908.35 69 Not Significant 
-·-~-·-··· ·· ----
B. Right Between 9.9 4 2.47 
\Vi thin 860.0 65 13.2 
Total 869.9 69 Not Significant ~ 
_ ..._~-"···--·--~-----~-~·---~·- ·------·--·-- -------I c. Bo th Between 622.79 4 155.69 j Within 5,997.15 65 92.26 
i Total 6,419.94 69 Not Significant 
1 
..... 











MEAN SQUAHE TABLE 








































Not Significan t 
Not Significant 
Not Significant 
The followin g is the statistical me thod used to determine the coorela-
tion coefficient of t r-i a l s #1 and # 5, which was used to determine t he relia-
bi lity of the reading test . 
('£x) (~yJ 
Correlation r = ~ 
l f ~ 
The cor relation (r) was by the above formula . The fi rst trial i' X~ \ the " 





SET #1 (Er rors) COHHELA'flON COEFFICIENT TABLE 
NAHE LSFT EYE HIGHT EYE BOTH EYES 
X x2 y y2 · XY X x2 y y2 XY X x2 y '=' y- XY 





B.H . j3 9 3 9 9 3 9 3 9 9 3 '9 2 4 6 
l 
J.H. l5 2 5 3 9 1 5 6 36 j 2 4 12 7 49 3 9 21 
M.L. jg 81 5 25 45 8 64 5 25 40 2 49 3 9 . 21 
i 
i 
T.Hc. 13 9 3 36 18 3 9 7 49 21 27 739 28 764 -756 
! 
T.M. J2 4 0 0 0 1 1 0 0 0 1 l 1 l 1 
I 
l 
T.R. ' 5 l 25 5 ' . 25 25 7 49 6 36 42 7 49 26 676 182 
I D. S. !3 9 4 16 12 2 4 · 5 25 10 13 159 2 4 26 
K.IV . l9 81 6 36 54 10 100 7 49 70 1 5 225 9 81 135 
R.O . 12 4 2 4. 4 2 4 1 1 2 3 9 2 4 6 
T.B. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.t-1 • .!''. 14 196 15 225 210 12 144 12 144 144 20 400 31 961 620 
T.G. Is 64 6 36 - 48 9 81 5 25 45 3 9 4 61 12 





SET #2 (Errors) CORRELATION COEFFICIENT TABLE 
NAME LEFT EYE RIGHT EYE BOTH EYES 
l X 7?- y .;. XX I X ' x2 y y2 x:I IX xz y y2 XY 
-- -- ~ -
P.B. ' 12 144 7 49 84 / 16 256 9 81 144 122 484 10 100 220 
I ! 
B.C. 3 9 2 4 6 j 4 16 3 -9 12 ~ 9 3 4 9 ~ 3 I l 
' 
' t ~ J .H. 6 36 0 0 0 j 4 16 7 49 28 ~ 3 9 1 1 3 i 
! ! 
1 A.N. l 2 4 00 0 0 1 1 1 1 1 !1 1 0 0 0 l 
lo !o I J.s. 0 0 0 0 0 0 0 0 10 0 2 4 0 I 
A.A. 1 1 0 0 0 11 1 0 0 0 12 4 18 324 36 
I 
M.H. 4 16 2 4 8 4 16 2 4 8 I ! 5 25 3 9 15 
I 
G.H. 6 36 5 25 30 5 25 2 4 10 l 6 36 5 25 30 l 
r 
r 
N.P. 4 16 5 25 20 5 25 4 16 20 I 4 16 5 25 20 
! 
S.R. 9 81 4 16 36 9 81 4 16 36 110 100 10 100 100 
I 
J.s. 3 9 1 1 3 0 0 0 0 0 0 0 0 0 0 
l1.S. 1 1 1 1 1 0 0 1 1 0 24 516 28 784 672 
N.r1. !12 144 4 16 48 12 144 6 36 72 ( 19 361 11 121 209 
. r 
I 
E.O. 8 64 6 36 48 9 81 4 16 36 1 7 49 4 16 28 
t 
t L.c. 0 0 0 0 0 0 0 0 0 0 I! o · 0 0 0 0 
t 
) 
D.F. 113 169 11 121 1431, 6 36 7 49 42 , 18 I 
324 12 144 216 
~ 84 730 48 298 427 76 698 50 ~·· 282 409 113 1994 112 1662 1558 
l 
..... ..___.-
II. TIME: MEfu~ SQUARE TABLE 
SET #1 SOURCE ss DF MS F 
. 
Significant I A. Left Between 4,558.7 4 1,139.9 Not 
Within 229,514.5 65 3,530.9 
I Total 234p073.2 69 
B. Right Between 268.6 4 ' 67.1 Not Significant 
Within 201,613.7 65 3,101.8 
Total 201,882.3 69 
c. Both Between 1 t 515.3 4 378.8 Not Significant 
Within 249,166.0 65 3,833.3 
Total 250,681.3 69 
SET #2 SOUHCE ss DF MS F 
-
A. Left Between · - 7,341.8 4 1,832 I Not Significant 
Within 44,895.9 75 598.6 
Total 52,237.7 79 
B. Right Between 1,055.7 4 263.9 Not Significant 
v Within 93,931.5 75 1252.4 
Total 94t987.2 79 
' 10,551.2 c. Both Betwe.en 4 . 2,638 Not Significant 
Within 136,358.2 75 1,818.1 






·· --.... ..... 
SET#1 (Time) CORRELATION COEFFICIENT T.~ BLE 
LEFT EYE RIGHT EYE 
NAME - X x2 y y2 XY v x2 y yf XY A 
~ 0 ,_ R. B. 6400 65 4225 5200 175 5625 68 4624 5100 
t 
D.S. 95 9025 80 6400 7600 
I 




T.R 105 11025 125 15625 13125 ! 105 
' 




T.H. 90 8100 ~0 6400 7200 185 r 7245 85 7245 7245 
TMc. ,60 3600 120 14400 7200 !85 7245 120 14400 . 10200 
l i I ! 
!110 
l 





J ,H. 70 4900 80 6400 5600 I 8o 6400 80 6400 6400 
I i 
' [ 
B.H. 100 10000 75 5625 7650 ! 90 8100 80 6400 7200 
180 T.C. 90 8100 85 7245 7650 6400 80 6400 6400 
M.F • 240 57600 360 129600 86400 1240 57600 300 90000 7200 
T.B. 120 14400 120 14400 14400 1120 14400 90 8100 10800 
R.O. 90 8100 120 14400 10800 190 8100 120 14400 10800 
I 
K.lrl. 120 14400 120 144QO 14400 1120 14400 120 14400 14400 
I I I 
T.G. jlt>O 32400 120 14400 21600 1150 22500 120 14400 18000 






SET #1 (Time) CORRELATI ON COEFFICIENT TABLE 
N.AJ.'1E: BOTH EYES 
X 
·. ·· 2 
X y y2 XY 
-
R.B. 140 19,600 75 5625 10,500 
D.S. 110 12,100 75 5625 8250 
T.R. 95 9025 135 17,225 12,825 
T.M. 90 8100 88 7744 7920 
T.Hc. 110 12,100 149 19,600 15,400 
H.L. 95 9025 85 7245 8075 
J.H. 70 4900 Bo 6400 5600 
B.H. 75 5625 78 6a.48 5950 
T.C. 80 6400 95 9025 7600 
M.F. 300 90,000 300 90,000 90,000 
T.B. 120 14,400 120 14,400 14,4(}0 
R,O. 120 14,400 120 1Lr,400 14,400 
K. W. 150 22,500 120 14,400 18,000 
T.G. 150 22,500 150 22,500 22,500 
"E 1705 250,675 1661 240,337 241,420 
.. · ____ ,.,. 1 ...... ... __ _ 
SE'l' #2 (Time) CORm~LATION COE.FF'ICIENT TABLE 
NAHE LEFT EYE . RIGHT EYE 
X x2 y y2 XY X x2 y y2 XY 
P.B. 200 40000 140 196000 28000 160 2560 135 18225 21600 
B.C. 90 8100 90 8100 8100 80 6400 85 7225 6800 
J.H. 65 4225 59 2!::00 3250 70 4900 50 2500 3500 
A .N. 65 4225 65 4225 4225 70 4900 50 4225 4550 
J.S. 80 6400 65 42025 5200 90 8100 65 4225 5850 
A.A. 70 4900 50 2500 3500 70 4900 60 3600 4200 
r-1. H. 90 8100 75 5625 6550 85 7225 80 6400 6800 
G.H. 165 27225 155 24025 25575 225 50625 155 24025 34875 
N.P. 95 9025 60 4900 6650 85 7225 70 4900 5950 
S.R. 110 12100 85 7225 9350 75 5625 80 6400 6000 
J.s. 80 6400 60 3600 4800 BO 6400 65 4225 5200 
M.s. 120 14400 90 8100 9800 90 8100 90 8100 8100 
M.~l. 180 32400 90 8100 16200 180 32400 120 14400 21600 
E.O. 120 14400 150 22500 18000 120 14400 150 22500 18000 
I 
I 
L.C. I 120 .l4400 90 8100 9800 90 8100 90 8100 8100 
i 
D.F. i 1120 14400 150 22500 18000 120 14400 120 14400 14400 
2:.1770 1475 174,200 209,300 153,450 























































































CORRELATION RESULTS - -•. 
' 
SE'f #1 (Errors) SET #2 (Errors} 
.· 
A. LEFT EYE r = .96 A. LEFT EYE r = .95 
B. HIGHT EYE r = .76 n: RIGHT EtE .71 r = 
c. BOTH EYES r = .76 c. BOTH EYES r = .76 
'-
SE'f #1 ( Ti1ne > SET #2 (Time) 
A. LEF'f EYE r = .84 A. LEFT EYE r = .72 
B. RIGHT EYE r = .92 B. RIGHT EYE r = .89 
c. BOTH EYES r = .90 c. DOTH EYES r = .82 
DISCUSSION OF DATA 
The Mean Square technique was used to find if the administration of 
this test on the same individual, more than once, gave a practice effect. 
Since the division of the mean square "between" by the mean square "within" 
was not statistically significant in all cases (both in errors and in time) 
there was no practice effect from administering more than once on the same 
individual. 
To determine the correlation coefficient, two trials were picked, and 
since there was no practice effect, ariy two trials could be chosen, and we 
chose .trial #1 and trial #5. 
CONCLUSION 
In view of the statistical work performed, all the correlation coeffi-
cients were more than • 7. This shows that the Ml01 ~fonocular-Binocular Read-















A. SUM OF SQUARES 
1; Between {L x) l- (r>()L_ 
-
.....-y\ /v 
:1-S~ t;.Jt:. /:;-o s-v'-1 --::.. ?f'- s 7 / 
/(;. ~D 
2 •. Total 2 l(L. - G-~JL. 
IV 
<:::; ;2 -1.3 s - /~(), ~~'I'-) 
-eo 
3. Within---Within=Total.-Between 





~ C . .5- ) ;). ~. 6 'f :: 3 . ~ 
D. CORI<ELATION COEFFICIENT 
(rx) (~v) 
N 





rl il · ...... . , "·"' ,, _%I 
SET . l~NO.l 
ir:. r· . .. '. ~ 
Copy right 1964 MKM, Inc .. Rapid City, S. Oak. All Rights Reserved . 
·~------------------J· · f 
SET 1. NO.3 
blacit .. .,. hla aet w!tl\ 
waa for browr. 
di:i ye Uow him that up 
atop hn.d 
jump thta fivt ~at don't 
come but funny 
ahe )).ave rut l1ttle ten 
rn ake red 
put three are no from 
yea out what 
not &!ter r un here f\y 
came i OOd 
at all 1 around into 
In )'O'Ilr a 
h.r carry h• aolna an 
will o'ler 
soon know cold m• by 
give the ..;o 
old a w•v too can call 
two. and 
de look aa to had 
in am green 
Coryri r; ht 1064 MKM . Inc., R"nid City, S. D•~ - All Rights Reserved . 
... _. .. - _.. ·-· - ~·--- --· ,_ . ·- ·- ...... --···-------- ·---· .. --.- - ·-· -···-· '"···--··· 
... · 
bla.ck aaw h.ll get with 
b1Q: ride 
did yelt0¥1' hlm that up 
went down :- an 
jump thia five eat dcn 1t 
of he lp 
1h~ have t ... t Uttle ten 
under one o~:t 
put three s.re no f1·om 
may hu 
not &Iter r1;n her e fty 
play ue my 
at all 1 around into 
blue aaid 
her carry he going an 
10me 1t U!i 
aoon know co ld me by 
who like 
old away too c o.n call 
i• il we 
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S£1' -~~- N0.1 
... ;;.; 
wtU alw&y• 1ot hold 
would let e 11iflt • ine 
t ho.. bctore fr.r hur t 
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SUGGESTIONS FOR FUTURE STUDY 
Now that a reliability study has been completed on the MKH 
Monocular-Binocular Reading Test there are several areas that may 
be used for future fifth-year projects. 
Some of these topics are; a duplicate study (as originally 
suggested by Ur. t-hchael) of the Rapid City study, a study invol-
vin g a comparison of the t-!Kt-1 Test and the Spa c h e Reading Test or 
the Gray Oral Heading Test, and a study relating performance on the 
MKM Honocular-Dinocular Reading Test to performance on the Keystone 
Visual Skills or the Twenty-one Point Analytical as administered in 
the Pacific University Optometric Clinic. 
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